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节的调查数据和历史研究成果，运用 Ecopath with Ecosim v.6.2 软件，构建了广




屑等 23 个功能组，各功能组的有效营养级范围为 1.00-4.10；生态营养效率 EE
较高，除软骨鱼类外，其它游泳动物功能组的 EE 值全部在 0.9 以上。 

























































Guangxi offshore water, located at the north of Beibu Gulf in South China Sea, is 
a semi-enclosed and subtropical bay. It supports high species diversity and rich 
fishery resources, is a very important fishing ground, and also the important spawning 
ground and nursery area for fishing species of Beibu Gulf. A large number of mini 
type fishing boats working in offshore area, burden Guangxi offshore ecosystem. And 
the rapid development of coastal economy of Guangxi Province heavily affects the 
marine environment, resourses and the food-web structure of Guangxi offshore 
ecosystem. Therefore, to grasp the characteristics of Guangxi offshore ecosystem, 
fully understand the food web structure and flow characteristics, is very important for  
the rational use of marine resources and the protection of ecological environment. 
 This study was focused on Guangxi offshore ecosystem. Based on the data of 
four surveys in Beibu Gulf in the year 2006 and 2007 and other published data, a 
mass-balance model was constructed using Ecopatn with Ecosim v.6.2. The model 
consisted of 23 functional groups including sea birds, commercial fishes, benthos,  
zooplankton, phytoplankton and detritus, and covered the main trophic flow in 
Guangxi offshore ecosystem.The structure and flow features of the ecosystem were 
studied according to the results of the model. 
The main conclusions of the study were as follows: 
1. The model consisted of 23 functional groups and the calculated effective 
trophic levels of all groups ranged from 1.00 to 4.10. It showed a high 
ecotrophic efficiency(EE) in the ecosystem, for most of fish groups,EE was 
higher than 0.9. 
2. Guangxi offshore ecosystem consisted of seven integrated trophic levels. Flow 
was mainly distributed at I-V trophic levels. Biomass and flow decreased 
when transmiting through trophic levels and could be described in the form of  
pyramids. The average transfer efficiency of the ecosystem was 13.0% . 















food chain from phytoplankton and the detritus food chain. 54.87% of the 
total flow in the ecosystem was from phytoplankton, and 45.13% was from 
detritus.  
4. High niche overlap index occured among 23 functional groups of Guangxi 
offshore ecosystem. The max prey overlap index was between different 
groups of zoobenthos; and fish groups had higher predator overlap indices. 
The highest niche overlap index was between echinoderms and benthic 
polychaetes . 
5. Mixed trophic impact analysis showed that: detritus and phytoplankton, as 
energy resource of the ecosystem, had positive impact on almost all other 
functional groups. Zooplankton had negative impact on phytoplankton, but 
generally had positive impact on other groups of the ecosystem. Zoobenthos 
groups had negative impact on each other because of their intense competition 
for food. Piscivorous fishes had negative impact on almost all other fishes, but 
positive on zoobenthos and zooplankton. Fishing had negative impact on most 
of the functional groups in the ecosystem, could easily affect ecosystem 
structure. 
6. Zooplankton had highest keystone index in the ecosystem. Components of low 
trophic levels in the ecosystem were particularly important, and had relatively 
high keystone index. It was accordance with general characteristics of 
offshore and semi-enclosed marine ecosystem. 
7. The total throughput of Guangxi offshore ecosystem was 3036.349×103 
kg/km2/a (3036.349 t/km2/y). TPP/TR value was 1.164, indicating that 
Guangxi offshore was a mature ecosystem. Comparing with Beibu Gulf, 
Guangxi offshore ecosystem had higher Connectance Index and Finn’s cycling 
index, it also proved that Guangxi offshore ecosystem was more mature. 
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物网中各营养剂的相对量度，以 1 级为草食性动物，2 级为摄食草食性动物的肉









2005）等海洋生态系统中进行了类似的研究。    
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3 
国外学者普遍采用（Yang, 1982; Vasconcellos&Gasalla, 2001; Morato et al., 2003），
而且“国际生物计划”（International Biological Programme）制定的标准中，也规


















（Hobson&Welch, 1992; Peterson, 1999; Sherwood&Rose, 2005; Potier et al., 2007; 
Mateo et al., 2008; Budge et al., 2008; Fanelli et al., 2009），国内起步较晚， 早开
始于崂山湾海洋生态系统食物网的研究，利用碳稳定同位素研究了崂山湾水体食






























生态系统生物组成和能量流动的过程（Christensen et al, 2008）。EwE 采用 Odum
和 Heald（1975）提出的分数营养级的概念，将生产者和碎屑的营养级指定为 1，












动态变化的分析模型，即 Ecosim 和 Ecospace（Walters et al, 1997; Walters et al., 
2000）。截止至 2008 年，EwE 软件已经发展到 6.2 版本，包括 Ecopath、Ecosim
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